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1. INTRODUCTION 

In recent years, clinician and dentist's esthetic 

demand in dentistry have increased rapidly, 

driven by an enhanced awareness of beauty and 

esthetics. The ultimate goal in modern restorative 

dentistry is to achieve “white” and “pink” 

esthetics in esthetically important zones. Loss of 

gingival tissue, which constitutes interdental 

papilla, forms what in odontology is called black 

triangles. [1] It often poses an esthetic challenge 

to the individual and generates  

functional damage besides provoking recurrent 

gingivitis. [1] The most common reason for 

papillary loss in the adult population is loss of 

periodontal support because of plaque-associated 

lesions. However, abnormal tooth shape, 

improper contours of prosthetic restorations, an 

traumatic oral hygiene procedures may also 

negatively influence the outline of the interdental 

soft tissues. Today, one of the most challenging 

aspects of periodontal reconstructive surgery is to 

obtain a predictable interdental papilla in the 

esthetic zone. 

When two adjacent natural teeth are present, 

there is supracrestal formation of biologic width. 

In healthy teeth, the bone crest is separated from 

the cemento-enamel junction (CEJ) by an 

average distance of 1mm.[2]In addition, 

thebone crest follows the contour of the CEJ, 

resulting in a scalloped form that is more apical 

at the facial and lingual aspects of the tooth and 

peaks ; 2.1 to 4.1 mm more coronal 

interproximally, which supports and maintains 

the papilla interproximally.[3] When the 

interdental papilla fills the gingival embrasure, 5 

mm of soft tissue is present between the bone 

crest inter- proximally and the tip of the 

interdental papilla. This 5 mm includes 1 mm 

supracrestal connective tissue, 1 mm epithelial 
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adherence, and 3 mm sulcular depth. This 

anatomical aspect of the interdental papilla 

makes the regeneration of the papilla difficult 

unless there is sufficient underlying osseous 

support and vascularity. 

Several surgical and nonsurgical techniques have 

been proposed to treat soft tissue deformities and 

manage the interproximal space. The nonsurgical 

approaches (orthodontic, prosthetic, and 

restorative procedures modify the interproximal 

space, thereby inducing modifications to the soft 

tissues. [4] The surgical techniques aim to 

recontour, preserve, or reconstruct the soft tissue 

between teeth and implants. [4] 

The literature is prolific in demonstrating the 

effects of Photobiomodulation therapy (PBMT) 

at several cell functional levels, such as 

proliferation, migration, differentiation, protein 

synthesis and release of growth factors. All of 

these are crucial for tissue regeneration. 

Systematic review on the effect of PBMT on 

mesenchymal stem cells (MSCs) concluded that 

it has a positive effect influencing proliferation of 

the studied stem cells. [5] PBMT improves 

survival, proliferation, migration, and 

differentiation of originated dentoalveolar stem 

cells [5] 

However, the effect of biostimulation on papilla 

regeneration is not well documented and hence 

this was the emphasis of our case report. 

This case report presents a novel minimally 

invasive and simple technique for regeneration of 

interdental papilla in natural dentition using 

photobiomodulation.  

2. MATERIALS AND METHODS 

Case 1 

25 year old male patient with the chief complaint 

of black spaces between teeth in the anterior 

region was the subject. On examination the 

patient presented with bilateral class I and II 

papillary recession in the maxillary anterior teeth, 

according to Norland and Tarnovs classification 

1998. 

2.1. Pre Procedural Evaluation 

To confirm the patients’ periodontal health, a 

prior evaluation was performed to ensure they 

had healthy gums i.e. no edema, bleeding, 

inflammation, or gum retraction. Oral hygiene 

was evaluated and found to be good. Any 

systemic disorders/conditions that may alter the 

outcomes of the procedure were ruled out.  

2.2. Procedure 

First Day 

Preoperative measurements of the interdental 

papilla from canine to canine was recorded.  

Each papillary defect was measured as a triangle 

with the height measured from the interdental 

contact point to the tip of the papilla (Figure 1). 

Base was measured as the distance between the 

proximal surfaces of the adjacent tooth surfaces 

at the tip of the papilla (Figure 1). 

 

Figure1. The 2 dimensional measurements of the 

interdental papilla 

After the application of topical anesthetic agent, 

bleeding points were marked on the gingiva with 

a tissue marker. Three points per tooth, and a 

point between the labial and lingual papilla as 

shown in the picture (Figure 2).  

 
Figure2. Three points marked per papilla for PBMT 

and for inducing bleeding 

PBMT was applied with a diode laser in two 

stages: Before bleeding (first PBMT) for 

stimulation of the local microcirculation and 

immediately after bleeding (second PBMT) to 

stimulate the stem cells.  

Each spot was irradiated with diode laser at a 

power setting of 100 mW for 20 seconds/ 

maximum energy of 2J per point (Figure 3). 

At the base of the papilla, the fiber tip was 

inserted approximately 3-4 mm into the 

interdental papilla and irradiated at the same 

power setting (Figure 4)  

The laser parameters are: 

Light source: Low-level diode laser 

Active medium: GaAlAs 
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Wavelength: 810 nm 

Power output: 100 mW, CW 

Irradiation mode: Contact, punctual, in two 

steps/day 

Spot area: 0.19 cm2 

Exposure time per point: 20 sec 

 

Figure3. Biostimulating the spots marked 

Laser biostimulation was used with the purpose 

of increasing blood microcirculation to promote 

metabolic improvement and stimulation of 

fibroblastic activity, to obtain healthy and stable 

gingival growth in the long term1. 

 

Figure4. Biostimulating the base of the papilla 

Pricks were made on the gingiva with explorer tip 

on every bleeding point marked (Figure-5A & 

5B). The blood was allowed to flow into the 

sulcus and the interdental embrasure (Figure- 6).  

 

Figure5A. Inducing bleeding spots with explorer,5B: 

bleeding from the spots 

 

Figure6. The blood is allowed to flow into the 

embrasure spaces 

The bleeding spots were then irradiated with the 

same power setting. 

Patient was then asked to rest on the dental chair 

for fifteen minutes and then discharged. Patient 

was recalled after seven days for the second 

session of hemolasertherapy. 

The procedure was carried out on the seventh day 

also and post operative instructions were given. 

The second case was also treated with the same 

procedure on day one and seven. 

3. RESULTS 

The soft tissue gain in both the cases treated were 

clinically acceptable. There was a maximum gain 

in tissue in the interdental papilla between 

Maxillary central incisors and between right 

maxillary central incisor and lateral incisor. 

(Table 1 and Table 2) 

Complete closure of the papilla was achieved in 

between the maxillary left canine and lateral 

incisor in case one and between the central 

incisors in case two. 

Case- 1 

Preoperative Measurements (Day 1) 

 

Figure7. Preoperative photograph of the papillary 

defects on the first day of procedure 

Post-Operative Measurements (Day 7) 

 

Figure8. Post-operative photograph of the papillary 

defects on the seventh day after the procedure 

Post-Operative Measurements (Day 14) 

 
Figure9. Post-operative photograph of the papillary 

defects on the fourteenth day after the procedure 
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Table1. The measurements of the papillary defect on day 1, 7 and 14 (Case 1) 

Interdental papilla 13-12 12-11 11-21 21-22 22-23 

Day 1 3.0* 

2.5 

2.5* 

2.0 

2.0* 

1.5 

3.0* 

2.0 

1.0* 

1.0 

Day 7 1.5* 

1.5 

2.0* 

1.0 

0.5* 

0.5 

2.0* 

1.5 

0*0 

Day 14 1.5* 

1.0 

1.5* 

1.0 

0.5* 

0.5 

1.5* 

1.0 

0*0 

Preoperative (Day 1) 

 

Figure10. Preoperative photograph showing the 

black triangle with the arrow 

Post-Operative (Day 7) 

 

Figure10. Photograph showing a reduction in the 

black triangle after the first session on the seventh day  

Post-Operative (Day 14) 

 

Figure11. Final result showing a complete papillary 

fill 

Table2. The measurements of the papillary defect on 

day 1, 7 and 14 (Case 2) 

Interdental 

papilla 

13-

12 

12-

11 

11-

21 

21-

22 

22-

23 

Day 1 0.5* 

0.5 

0* 

0 

1.0* 

1.0 

0.5* 

0.5 

0.5* 

0.5 

Day 7 0.5* 

0.5 

0* 

0 

0.5*  

0.5 

0.5* 

0.5 

0.5* 

0.5 

Day 14 0* 

0 

0* 

0 

0* 

0 

0.5* 

0.5 

0* 

0 

4. DISCUSSION 

Modern dentistry revolves around pink and 

white. The harmony of pink and white esthetics 

remains the corner stone of meeting the 

increasing esthetic demands of the modern era.  

Interdental papilla plays a major role in 

maintaining the pink esthetics and thus 

beautifying ones smile. 

Loss of interdental papilla is a common 

periodontal problem. One of the most difficult 

goals in the regeneration of the soft tissues is the 

reconstruction of interdental papilla. A number of 

techniques have been tried, but the results still 

lack predictability.  Nonsurgical techniques 

include repeated curettage of the interdental 

papilla, orthodontic and restorative correction, 

and hyaluronic acid application, while surgical 

techniques include pedicle and free gingival 

graft, connective tissue grafts, and subepithelial 

connective tissue graft. [6] 

The success depends on the elimination of the 

etiological factors before papillae can be 

reconstructed. In 1985, Shapiro advocated a 

noninvasive approach by inducing proliferation 

of the gingival tissue after repeated scaling and 

curettage. [7] Beagle used a combination 

approach of roll technique and papilla 

preservation technique. [8] Free soft tissue grafts 

for papillary augmentation with coronal 

displacement of the gingival-papillary unit and 

placement of subepithelial connective tissue graft 

was described by Han and Takei. [9] 

Most of the techniques are invasive and has its 

own advantages and disadvantages. The 

introduction of lasers have made revolutionary 

changes in the field of regenerative medicine. It 

has been used in the area of soft tissue 

regeneration on oral surgery and periodontal 

therapies. 

The use of laser by Cranka for the reconstruction 

of gingival papilla demonstrated good results. [10] 

The effect of low level diode laser on human 

gingival fibroblasts have been demonstrated in 

multiple studies. [11, 12] It is also found that 

diode laser irradiation can proliferate the stem 

cells. However, there is no much evidence for the 

use of diode laser in combination with 

hemotherapy for regeneration of interdental 

papilla.  

5. CONCLUSION 

The interdental papilla regeneration has always 

been a challenge with its unpredictable outcome. 
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The techniques employed so far have been 

surgically complex and invasive. Photo 

biomodulation as observed is the most simple and 

non invasive method in esthetic periodontal 

procedures. The results of this study suggests that 

photobiostimulation can be an effective, mode of 

treatment for interdental papilla regeneration and 

could even be employed in peri implant areas 

where black triangles are common. Further 

studies with a larger sample size and long term 

follow up is required to determine the 

predictability of this procedure. 
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